A PHO80-like cyclin and a B-type cyclin control the cell cycle of the procyclic form of Trypanosoma brucei.
Cyclins bind and activate cyclin-dependent kinases that regulate cell cycle progression in eukaryotes. Cell cycle control in Trypanosoma brucei was analyzed in the present study. Genes encoding four PHO80 cyclin homologues and three B-type cyclin homologues but no G1 cyclin homologues were identified in this organism. Through knocking down expression of the seven cyclin genes with the RNA interference technique in the procyclic form of T. brucei, we demonstrated that one PHO80 homologue (CycE1/CYC2) and a B-type cyclin homologue (CycB2) are the essential cyclins regulating G1/S and G2/M transitions, respectively. This lack of overlapping cyclin function differs significantly from that observed in the other eukaryotes. Also, PHO80 cyclin is known for its involvement only in phosphate signaling in yeast with no known function in cell cycle control. Both observations thus suggest the presence of simple and novel cell cycle regulators in trypanosomes. T. brucei cells deficient in CycE1/CYC2 displayed a long slender morphology, whereas those lacking CycB2 assumed a fat stumpy form. These cells apparently still can undergo cytokinesis generating small numbers of anucleated daughter cells, each containing a single kinetoplast known as a zoid. Two different types of zoids were identified, the slender zoid derived from reduced CycE1/CYC2 expression and the stumpy zoid from CycB2 deficiency. This observation indicates an uncoupling between the kinetoplast and the nuclear cycle, resulting in cell division driven by kinetoplast segregation with neither a priori S phase nor mitosis in the trypanosome.